
  

 

Vascular Plant Flora of 
Pipe Spring National Monument: 

2008 Update 
 

By Walter Fertig 
Moenave Botanical Consulting 

Kanab, UT 
 

13 November 2008 

Research Permit # PISP-2008-001 



2 

 

Table of Contents 
Page 

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .       3 
 
Methods  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .       3 
 
Results and Discussion   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .       4 
 
Literature Cited  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     15 
 

 
Figures 

 
1.  Increase in the Number of Vascular Plant Taxa from Pipe Spring National  
Monument from 1930-2008 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .      4 

 
Tables 

 
1.  Revised Statistical Summary of the Flora of Pipe Spring National Monument . .    5 

 
2. New Vascular Plant Taxa Confirmed for Pipe Spring National Monument Based  
     on 2008 Survey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    7 
 
3. Changes in the Status of Vascular Plant Taxa Previously Confirmed or Reported 
    for Pipe Spring National Monument Based on 2008 Survey . . . . . . . . . . . . . . . . .    11 
 

 

 

Front Cover: Prince’s plume (Stanleya pinnata), Small-leaf globemallow (Sphaeralcea 
parvifolia), Desert trumpet (Eriogonum inflatum) and other spring wildflowers grow-
ing on Moenkopi soils along south-facing slopes of the Ridge Trail, west of West Cabin 
in Pipe Spring National Monument.  Photo by W. Fertig, 10 May 2008. 
 



3 

 

Introduction 
 
Over the past decade, the National Park Service has funded several research projects to 
better document the vascular plant flora of Pipe Spring National Monument (PISP) in 
northern Arizona (Alexander 1998a, 1998b, 2004, Fertig and Alexander 2008).  These 
studies have included new field surveys, review of pertinent literature, and re-
examination of plant specimens from the PISP herbarium and other selected regional 
herbaria to correct misidentifications and update nomenclature.  At the conclusion of 
the 2007 field season, the flora of Pipe Spring stood at 277 vascular plant taxa, of which 
215 were represented by specimen vouchers and 62 were reliably reported (without 
vouchers) from the scientific literature.  Another 41 species were listed as potentially 
occurring in the monument based on records from the vicinity (Fertig and Alexander 
2008). 
 
In our summary report, Jason Alexander and I suggested that additional surveys were 
still needed at Pipe Spring (Fertig and Alexander 2008).  In particular, a large number 
of weeds, spring annuals, cultivated plants, wetland species, and late summer/fall-
flowering taxa seemed to be under-represented in the monument flora.  Nearly a third 
of the plant species from Pipe Spring (112 taxa) remained unvouchered or had not been 
relocated since 1970 and were considered historical. 
 
Based on these recommendations, PISP chief of natural resources Andrea Bornemeier 
requested a follow-up survey in 2008 to identify new plant species for the monument 
and to collect vouchers for taxa that were previously reported or historical.  The         
following report summarizes the discoveries made in the 2008 field season and serves 
as an addendum to the 2008 annotated checklist (Fertig and Alexander 2008). 
 

Methods 
In order to maximize the number of new spring annuals and late summer blooming 
species to be found, I made two collecting trips to Pipe Spring National Monument on 
10 May and 30 August 2008.   I surveyed all of the major habitats of the monument but 
focused special attention on weedy sites, the cultivated garden area, and wetland    
habitats near Winsor Castle and the West Cabin. During these explorations, I consulted 
the 2008 monument checklist to determine whether each species I encountered had 
been previously documented or vouchered, and whether information on population 
size or park status was in need of revision.  I recorded habitat, abundance, and location 
data (using a handheld Garmin GPS unit) for all native and naturalized species that 
were not previously known from Pipe Spring or were not represented by vouchers in 
the PISP herbarium.  Collections were labeled, mounted, and deposited in the PISP 
herbarium.  Vouchers were not collected for cultivated species from the monument’s 
pioneer and Indian garden or from landscaping outside of the visitor center. 
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Results and Discussion 
 

Surveys in 2008 resulted in the discovery of 36 new vascular plant species for Pipe 
Spring National Monument (Figure 1, Tables 1, 2), increasing the total number of spe-
cies confirmed or reliably reported for the monument from 277 to 313 (an increase of 
11.5%).  Three additional plant families (Pedaliaceae, Vitaceae, and Zannichelliaceae) 
were discovered, bringing the total number of families in the monument flora to 59 
(Table 1).  At least 21 of the new species are known only from cultivation in the monu-
ment’s pioneer and Indian garden.  Another 12 species known previously from litera-
ture reports were verified as occurring at Pipe Spring with new specimen vouchers, 
photos, or observations (Table 3).  Six of the new species had previously been listed as 
“potential” members of the flora based on the proximity of known populations to the 
monument (Table 3) (Appendix B of Fertig and Alexander 2008).  Five of the 50 spe-
cies listed as historical for Pipe Spring were rediscovered in 2008 (Fertig and Alexan-
der 2008). 
 
Stonewort (Chara sp. in the family Characeae), a type of macroscopic algae, was col-
lected in the pond adjacent to Winsor Castle in May 2008.  This species superficially 
resembles pondweed (Zannichellia palustris or Potamogeton sp.), but is not a true vas-
cular plant.  It could not be identified to species because of an absence of reproductive 
organs, but a specimen has been deposited in the PISP herbarium. 

Figure 1.  Increase in the Number of Vascular Plant Taxa from Pipe Spring National 
Monument from 1930-2008 (revised from Figure 1.3.4 in Fertig and Alexander 2008 
based on additional collections from the 2008 field season). 
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Table 1.  Statistical Summary of the Flora of Pipe Spring National Monument.  This ta-
ble updates Table 3.1 from Fertig and Alexander (2008) and reflects new species dis-
covered or relocated in 2008.  The number of taxa and families is based on taxonomic 
concepts of Welsh et al. (2008).  

Flora of Pipe Spring Na-
tional Monument 

Present or His-
torical in Park 

Reported for 
Park 

Total 

Taxonomic Diversity       

Total # of Taxa 
(including varieties and sub-
species) 

263 50 313 

# of Full Species 
(excluding varieties and sub-
species) 

250 46 296 

# of Families 57 2 59 

Life Form Diversity       

# of Tree Taxa 8 2 10 

# of Shrub Taxa 36 5 41 

# of Perennial Forb Taxa 82 24 106 

# of Annual Forb Taxa 96 6 102 

# of Perennial Graminoid 
Taxa 

28 11 39 

# of Annual Graminoid Taxa 13 2 15 

# of Fern Taxa 0 0 0 

Biogeographic Diversity       

# of Introduced Taxa 68 16 84 

# of Locally Endemic Taxa 4 0 4 

# of Regionally Endemic 
Taxa 

15 7 22 

# of Disjunct Taxa 0 0 0 

# of Peripheral Taxa 4 1 5 

# of Sparse Taxa 1 0 1 

# of Widespread Taxa 171 26 197 

Total # Native Taxa 195 34 229 



6 

 

Perennial forbs remained the most species-rich life form in the flora of Pipe Spring.  
Eight new taxa of perennial forbs were discovered in 2008, raising the total number of 
taxa in this category to 106 (Table 1).  Annual forbs exhibited the greatest increase in 
species richness, with 21 new species being added to the flora in 2008.  In addition, six 
new graminoid species were discovered this year (3 each among annual and perennial 
species) and one new shrub (an unidentified species of grape being grown in cultiva-
tion). 
 
Twenty-six of the new species found in 2008 are introduced species that are not native 
to Arizona, increasing the total number of exotic species at Pipe Spring to 84 (an in-
crease of 31%) (Tables 1, 2).  Of these new species, 21 are cultivated in the monument’s 
pioneer and native culture garden and are otherwise not naturalized.  None of the 
newly documented introduced species are considered Noxious by the state of Arizona.  
Of the 10 new native species discovered in 2008, nine are widespread across Arizona.  
Baker’s cryptanth (Cryptantha bakeri) was the only new Colorado Plateau regional en-
demic to be found.  It is not considered a species of conservation concern in Arizona. 
 
Because the only complete flora of Arizona is nearly 50 years old and badly out of date, 
Fertig and Alexander (2008) adopted the flora of Utah as the taxonomic standard for 
Pipe Spring National Monument.  In 2008, the fourth edition of the Utah Flora was 
published (Welsh et al. 2008).  Table 3 includes updated names for five species, as well 
as revisions in the status of 20 other taxa cited in the 2008 monument checklist. 
 
As illustrated in Figure 1, the number of plant species recorded for Pipe Spring Na-
tional Monument over the past decade has continued to grow and presently shows no 
signs of leveling off.  Since 2000, the documented flora of the monument has increased 
by nearly 20% and at least 40 species known from the immediate vicinity of PISP 
might still be discovered in the future (Fertig and Alexander 2008).  The results of the 
2008 survey suggest that additional discoveries are still likely to be made at Pipe 
Spring and that more field work (spread over the entire growing season) is justified. 
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